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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This International Standard provides a classification for the designation of rods and wires in terms of
their chemical composition and, where required, in terms of the yield strength, tensile strength, and
elongation of the all-weld metal. The ratio of yield to tensile strength of weld metal is generally higher
than that of parent metal. Matching weld metal yield strength to parent metal yield strength will not
necessarily ensure that the weld metal tensile strength matches that of the parent material. Where
the application requires matching tensile strengths, selection of consumables is made by reference to
column 3 of Table 1A or Table 1B.

Of note is that the mechanical properties of all-weld metal test specimens used to classify the rods and
wires ];ary from those obtained in production joints because of differences in weldingpilocedure such
as diameter, width of weave, welding position, and material composition.

The clpssification according to system A is mainly based on EN 1668:1997. The classificatfion according
to system B is mainly based upon standards used around the Pacific Rim.

© ISO 2015 - All rights reserved v
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Welding consumables — Rods, wires and deposits for
tungsten inert gas welding of non-alloy and fine-grain
steels — Classification
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l condition and in the post-weld heat-treated condition for tungsten inert gas W
nd fine-grain steels with a minimum yield strength of up to 500 MPa or-a ' mi
th of up to 570 MPa.

hternational Standard is a combined specification providing classifi¢ation utili
upon the yield strength and the average impact energy of 47 ] of all-weld metal
1 based upon the tensile strength and the average impact energy 0f-27 ] of all-weld

ragraphs and tables which carry the suffix letter “A” are/applicable only to ro
issified to the system based upon the yield strength and, the average impact energy
bld metal in accordance with this International Standard:

ragraphs and tables which carry the suffix letter “B” are applicable only to ro
issified to the system based upon the tensile stwength and the average impact eng
-weld metal in accordance with this Internatignal Standard.

ragraphs and tables which have neither the suffix letter “A” nor the suffix letter “B”
all rods and wires classified in accordafice with this International Standard.

prmative references

llowing documents, in whole or in part, are normatively referenced in this docu
ensable for its application/ For dated references, only the edition cited applies,
nces, the latest editionof the referenced document (including any amendments) apy

4, Welding consuinables — Technical delivery conditions for filler materials and flu
t, dimensions, tolerances and markings

916, Welding— Guidance on the measurement of preheating temperature, interpas.
pheat mdintenance temperature

175, Welding consumables — Gases and gas mixtures for fusion welding and allied pro

imes in the as-
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344, Welding consumables — Procurement of filler materials and fluxes

[SO 15792-1:2000, Welding consumables — Test methods — Part 1: Test methods for all-weld metal test
specimens in steel, nickel and nickel alloys. Amended by ISO 15792-1:2000/Amd 1:2011

[SO 80000-1:2009, Quantities and units — Part 1: General. Corrected by ISO 80000-1:2009/Cor 1:2011

3 Classification

Classification designations are based upon two approaches to indicate the tensile properties and the
impact properties of the all-weld metal obtained with rods or wires. The two designation approaches
include additional designators for some other classification requirements, but not all as will be
clear from the following sections. In most cases, a given commercial product can be classified to the
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classification requirements in both systems. Then, either or both classification designations can be
used for the product.

Rods or wires shall be classified according to their chemical composition in accordance with
Table 3A or Table 3B.

3A C(lassification by yield strength and 47 ]
impact energy

The classification is divided into four parts.

1) The first part gives a symbol indicating the

product/

2) The seco
the streng
metal (seq

3) The third

impact pr
Table 2).

4) The fourt
the chemi
wires use

d part gives a symbol indicating
th and elongation of the all-weld
Table 1A).

part gives a symbol indicating the
pbperties of all-weld metal (see

 part gives a symbol indicating
al composition of the rods or
1 (see Table 3A).

4 Symbols and requirements

4.1 Symbo

1 for the product/process

3B C(Classification according to alloy type

The classification is divided into four parts.

1) The first part gives a symbol indicating the

2)

3)

4)

The second part gives a symbol indicat

ng

the strength and elongation of the.all-weld
metal in either the as-welded or, post-weld

heat-treated condition (see-Table 1B).

The third part gives a symbol indicatin|
the impact properties.ofall-weld metal
the same condition-as specified for the
tensile strength{(see Table 2). The lette
“U” after this-designator indicates that
deposit meets an average optional
requiremeént of 47 | at the designated
Charpytest temperature.

B
in

i

the

The fourth part gives a symbol indicating

the chemical composition of the rods ot
wires used (see Table 3B).

The symbol of weld deposit by the tungsten inert gas welding process shall be the letter “W” pl4

the beginning

The symbol ¢
beginning of {

of the designation.

f rods or wires®or the tungsten inert gas welding shall be the letter “W” placed

he rod or wiredesignation.

ced at

at the
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4.2 Symbol for strength and elongation of all-weld metal

4.2A C(lassification by yield strength and
47 J impact energy

The symbol in Table 1A indicates yield
strength, tensile strength, and elongation of
the all-weld metal in the as-welded condition
determined in accordance with Clause 5.

Table 1A — Symbol for strength and elonga-

4.2B C(lassification by tensile strength and
27 ] impact energy

The symbol in Table 1B indicates yield
strength, tensile strength, and elongation of the
all-weld metal in the as-welded condition or in
the post-weld heat-treated condition
determined in accordance with Clause 5.

Table 1B — Symbol for strength and elongation

tion of all-weld metal

of all-weld metal

Minimum . .. Minimum . ..
. Tensile Minimum . Teénsile Minimum
yield b yield Ce
Symbjl strengtha strength | elongation Symbola strengthb strength || elongation
MPa MPa % MPa MPa %
35 355 440 to 570 22 43X 330 430 to 600 20
38 380 470 to 600 20 49X 390 490 to 670 18
42 420 500 to 640 20 55X 460 550 to 740 17
46 460 530 to 680 20
57X 490 570 to 770 17
50 500 560 to 720 18

a For field strength, the lower yield (ReL) is used
when Yielding occurs. Otherwise, the 0,2 % proof
strength (Rpo,2) is used.

b Gaufge length is equal to five times the test spedi-
men dfameter.

a *Xnis “A” or “P”. Where “A” indicates testling in the
as-welded condition and “P” indicates teting in the
post weld heat-treated condition.

b For yield strength, the lower yield (Re}) is used
when yielding occurs. Otherwise, the 0,2 % proof
strength (Rpo,2) is used.

¢ Gauge length is equal to five times the|test specimen

diameter.

© ISO 2015 - All rights reserved
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4.3 Symbol for impact properties of all-weld metal

4.3A C(lassification by yield strength and
47 ] impact energy

The symbols in Table 2 indicate the temperature
at which impact energy of 47 ] is achieved under
the conditions given in Clause 5.

Three test specimens shall be tested. Only one
individual value can be lower than 47 J, but not
lower than 32 |. The average of the three values

4.3B C(lassification by tensile strength and
27 ] impact energy

The symbol in Table 2 indicates the temperature
at which impact energy of 27 | is achieved in the
as-welded condition or in the post-weld
heat-treated condition under the conditions
given in Clause 5.

Five test specimens shall be tested. The lowest

shall be at leagt%77-

Table 2 — Symbol for impact properties of all-weld metal

and highestvalues obtained siath be disreggrded.
Two of the three remaining values shall bé-gqual

or greater than the specified 27 ] level\One pf the
three can be lower, but shall not be-less than
20 J. The average of the three remaining valpes
shall be at least 27 J.

The addition of the optional’Symbol U
immediately after the symbol for condition pf
heat treatment indicdtesthat the supplemental

requirement of 47.Jimpact energy at the normal
27 ] impact test.teimperature has also been
satisfied. For the 47 ] impact requirement, the
number of specimens tested and values obtgined
shall meet the requirement of 4.3A.

Temperature for minimum average impact
Symbol energy of 47 Ja or 27 Jb
°C
Z No requirements
Aaoryb +20
0 0
2 -20
3 -30
4 -40
5 -50
6 -60
7 =70
8 -80
9 -90
10 -100
a Classification by yield strength and 47 ] impact energy.
b Classification by tensile strength and 27 ] impact energy.

4.4 Symbol for the chemical composition of rods or wires

The symbol in Table 3A or Table 3B indicates the chemical composition of the rods or wires and includes

an indication of characteristic alloying elements.

© ISO 2015 - All rights reserved
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5 Mechanical tests

5A C(lassification by yield strength and 47 ]
impact energy

Tensile and impact tests and any required
retests shall be carried out in the as-welded
condition using an all-weld metal test assembly
type 1.3 in accordance with

[SO 15792-1:2000 using 2,4 mm

diameter rods or wires and welding conditions
as descrihed below in 5 1A and § 2A

ISO 6

36:2015(E)

5B Classification by tensile strength and

27 J impact energy

Tensile and impact tests shall be carried out in
the as-welded condition or in the post-weld
heat-treated condition using an all-weld metal

test assembly type 1.3 in accordanc
[SO 15792-1:2000 using 2,4 mm

e with

diameter rods or wires and welding conditions

asdescribed belowin 5 1B and 5 2R.

5.1 Preheating and interpass temperatures
5.1A (Classification by yield strength and
47 ] impact energy

Preheating is not required. Welding can start
from room temperature. The interpass
tempefature shall be measured using
tempefature indicator crayons, surface
thermpmeters, or thermocouples (see

[SO 13916).

The interpass temperature shall not exceed
250 °Q. If after any pass this interpass
tempefature is exceeded, the test assembly
shall He cooled in air to a temperature below
that limit.

5.1B C(lassification by tensile str
27 J impact energy

Preheating and interpass temperat

ength and

ires shall

be selected for the appropriate weld metal type

from Table 4B. The interpass tempg
be measured using temperature ing
crayons, surface thermometers, or
thermocouples (see ISO 13916).

Welding shall continue until the asg
reached a maximum interpass temg
(165 °C). If after any pass this inter
temperature is exceeded, the test a
shall be cooled in air to a temperaty
that range. If below interpass temp
reheat into interpass range.

Table 4B — Preheating and inte
peratures

rature shall
icator

embly has
erature
bass
sembly
re within
brature,

rpass tem-

Preheat
temperature

°C

Symbol

Interpass
temperature

°C

Room

2,3,4,6,12,16
temperature

1M3, 2M3, 2M31,
2M32, 3M1T, 3M3,
4M3, 4M31, 4M3T, N1,
N2,N3,N5,N7,N71,

150 £ 15
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min 100
N9, NCC, NCCT,
NCCT, NCCT1,
NCCT2, N1IM2T,
N1M3, N2M3
7 As agreed between

purchaser and supplier
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5.2 Welding conditions and pass sequence

5.2A C(lassification by yield strength and 5.2B Classification by tensile strength and
47 ] impact energy 27 ] impact energy
The welding conditions and details of test The welding conditions and details of test
assembly in Table 5A shall be used. The assembly in Table 5B shall be used. The welding
direction of welding to complete a layer conditions and pass sequence for other sizes
consisting of two passes shall not vary, but the shall be as recommended by the manufacturer.
direction of welding of layers shall be alternated.
Table 5A — Welding conditions Table 5B — Welding conditions
Conditjons Parameters Conditions Parameters|
Rod/wire diameter, 2,4 Rod/wire diameter, 24
mnj mm
Length of weld min. 200 Length of weld min. 200
depositf mm deposit, mm
Type of cyrrenta d.c. Type of currenta d.c.
Welding cyrrent, A 240 + 20 Welding current, A 220 + 30
Welding fpeed, 140 + 20 Welding speed, iom/min 100 £ 30
mm/thin
Shielding gasb ISO 14175-11,2,0r 3 Shielding gasb 1SO 14175-11,2,br3
a d.c. means direct current. Electrode negative. a d.c. means direct current. Electrode negatiye.
b In case of dispute, the referee method is b Incase of dispute, the referee method is
ISO 14175-11. [SO"14175-1 1.

5.3 PWHT|condition

5.3A C(lassifiication by yield strength and 5.3B C(lassification by tensile strength and
47 ] impact energy 27 ] impact energy
No PWHT corfdition is used in this specification. Test assemblies made with rods and wires

classified in the PWHT condition shall be heat-

treated at 620°C+15°Cfor 1 h +35 min. Tlhe
furnace shall be at a temperature no higher
than 315 °C when the test assembly is placgd in
it. The heating rate from that point to the
620 °C + 15 °C holding temperature shall npt
exceed 220 °C/h. When the holding time hgs
been completed, the assembly shall be allojved
to coot i the furmace to a temperature betow
315 °C at a rate not exceeding 195 °C/h. The
assembly can be removed from the furnace at
any temperature below 315 °C and allowed to
cool in still air to room temperature.

6 Chemical analysis

Chemical analysis shall be performed on specimens of the rods or wires. Any analytical technique can
be used, but in case of dispute, reference shall be made to established published methods.
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